Halothane reduces dysrhythmias and improves contractile function after global hypoperfusion in isolated hearts.
We investigated the effects of halothane on changes in cardiac function during hypoperfusion and recovery of function after reperfusion in the isolated perfused guinea pig heart. Heart rate, atrioventricular (AV) conduction time, the incidence and severity of dysrhythmias, and isovolumetric left ventricular systolic pressure (LVSP) and its derivative were measured. Hearts (n = 85) were divided into three groups for 30 min of perfusion at 0% (no flow), 10%, and 25% of the control perfusion pressure (PP, 55 mm Hg). These groups were subdivided and exposed to 0%, 0.74% (0.23 +/- 0.01 mM), or 1.65% (0.51 +/- 0.01 mM) halothane 10 min before, during, and 10 min after hypoperfusion. Hypoperfusion was followed by 40 min of reperfusion at control PP. Exposure to 0.74% and 1.65% halothane before hypoperfusion produced a 9% and 13% decrease in heart rate, a 2% and 30% increase in AV conduction time, and a 25% and 51% decrease in LVSP and dLVP/dtmax, respectively. During the 30 min of hypoperfusion, heart rate decreased and AV conduction time increased; second- and third-degree AV block occurred in all hearts in the 0% and 10% PP groups, but only in some hearts in the 25% PP groups. Left ventricular systolic pressure rapidly decreased during hypoperfusion in all groups. During early reperfusion ventricular fibrillation and ventricular tachycardia occurred in the 0% and 10% PP groups but not in the 25% PP groups. During reperfusion 0.74% and 1.65% halothane greatly reduced the duration of ventricular fibrillation from 8.1 +/- 3.3 min to 1.5 +/- 0.8 and 1.9 +/- 1.2 min in the 0% and 10% PP groups, respectively. A concentration of 0.74% halothane increased the incidence of supraventricular tachycardia on reperfusion in the 10% group (from a control of 20% to 65%), and 1.65% halothane increased the duration (2.6 +/- 2.5 min) and incidence (38%) of supraventricular tachycardia on reperfusion in the 0% PP group. A concentration of 1.65% halothane facilitated recovery of LVSP after hypoperfusion in the 25% group but not in the 0% and 10% PP groups. These results indicate that halothane, in some instances, can have protective cardiac effects after graded hypoperfusion as assessed by improved contractility and by reduced severity of some dysrhythmias during reperfusion; however halothane may also increase the incidence of supraventricular tachycardia. The cardiac protection by halothane could be a result of reduced cardiac work before, during, and after hypoperfusion, or of some other direct protective cellular effects.